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Botrytis cinerea Pers. is an economically important plant pathogen that can attack more than 200 species in the 
field, greenhouses and storage. This fungus can infect the plant at every stage of its development and has been found in 
every part of the plant, including leave, fruit, flower, and petiole. Infected tissues are covered by a grayish-white 
coating, consisting of mycelium and sporulation. Following the attack, tissues soften, become brown in color and dry. 
The aim of this study was to determine the differences between the cultural and morphological characteristics of the 
plant pathogens isolates concerning the dimensions of conidia, number and distribution of sclerotia, for several isolates 
cultivated on three different culture media, Potato Dextrose Agar (PDA), Czapek – agar and Malt - agar. The isolates 
were obtained from three varieties of Pelargonium peltatum: Rainbow White (m5), Balcon Imperial (m6), Ville de Paris 
Lila (m7) and four of Pelargonium grandiflorum (Camdared (m3), Campeye (m4), Angeleyes Orange (m2), Cambi (m1). 
In this experiment, the length and width of 100 conidia from each Botrytis cinerea Pers. isolate were measured. 
 







Botrytis cinerea Pers. can be classified as a 
cosmopolitan, filamentous fungus that belongs to 
the Deuteromycotina subphylum, Hyphomycetes 
class, Moniliaceae family, Moniliales order and to 
the Botrytis genus [10] 
Botrytis cinerea Pers. is an economically 
important plant pathogen that can attack more than 
200 species in the field, greenhouse and storage 
rooms [6, 7]. This fungus can infect the plant at 
every stage of its development and has been found 
in every part of the plant, including leaves, fruits, 
flowers, petioles.  
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The fungus is most destructive on mature or 
senescent tissues of dicotyledonous hosts that 
infects at an earlier stage in crop development and 
remains quiescent for a considerable period before 
rapidly rotting tissues when the environment is 
conducive and the host physiology changes [1, 12]. 
Serious damage is caused following harvest of 
apparently healthy crops and the subsequent 
transport to distant markets where the losses become 
evident [4]. 
Due to its great practical importance, the 
Botrytis genus has been the subject of multiple 
studies of taxonomy, bioecology, molecular biology, 
as well as studies regarding prevention and control 
of diseases that occur in many host plants [4, 11]. 
Many studies have also reported that this fungus can 
exhibit great phenotypic diversity [2, 5, 8]. 
The grey rot appears often on geranium, 
especial in greenhouses [9] and the fungus can 
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infect the plants in any period of development [12]. 
The attack begins to manifest on the leaves, some 
portions of the leaf blade turning soft and they are 
covered with a fluffy gray mould. The rot can infect 
also the stem and the flowers witch become brown 
and fall early [9]. The purpose of our research was to 
observe cultural and morphological features such as 
the colony diameter, the conidia and the sclerotia 
appearance, the size and the shape of the conidia 
and the number and the distribution of the sclerotia 
in order to establish if there are any phenotypic 
differences between the isolates of this pathogen 
from the geranium plants. 
 
2. Material and Method 
 
In our study we have isolated the fungus 
Botrytis cinerea Pers. fungus from 7 varieties of 
geranium plants and we’ve grown it on three culture 
media PDA and Czapek – agar prepared after 
Constantinescu’s recipes [3] and MA dehydrated 
from AES Laboratoires. 
The isolates were collected from infected 
geranium flowers after the plant material was put in 
a wet chamber in order to encourage a better 
sporulation of the fungus. For the identification of 
the pathogen microscopically and microscopically 
observations were made and we’ve measured the 
spores of this plant pathogen with the Motic Images 
2000 program. In our experiments, the Botrytis 
cinerea Pers. isolates were grown on three different 
media: Potato Dextrose agar – PDA, Czapek – agar 
and Malt - agar, using 85 mm Petri plates. 
 
According the literature data [6, 7], the fungal 
inoculation was initiated in the central point with 
plugs (0.5 cm diameter) of fully developed hyphae 
which were placed on the center of the plates and 
were grown for 30 days in three replicates for each 
isolate. The Petri plates were sealed with plastic foil 
to avoid contamination and they were incubated at 
25°C. During the laboratory observations, we 
pursued the shape and the size of spores, the size, 
the appearance and the color of the colony, the type, 
the color and the size of the mycelium’s hyphae.  
The growth and the development of the 
Botrytis cinerea Pers. colonies, on different culture 
media were observed by daily measurements of four 
diameters for each colony until they occupied the 
entire Petri plate.  
The appearance of the fructifications and the 
sclerotia formation were examined at 3, 6, 9, 12 and 
30 days after the inoculation. We examined the 
color, the shape and the distribution of the sclerotia. 
 
 
3. Results and Discussions 
 
The Botrytis cinerea Pers. colonies developed 
on the culture media were measured for six days 
because the majority of the colony reached the 
maximum development in this day (Table 1). 
In table 1 there are presented the colony 
diameters of the isolates, developed on the three 
media used (PDA, Czapek - agar, MA), highlighting 
the evolution of these colonies until they occupied 
the entire plate.  
 
Table 1. The diameter of the colony of Botrytis cinerea Pers. on the culture media (mm) 
PDA 
Isolate 
Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 
m1 2.58 23 56.33 77.50 84.50 85.00 
m2 4.58 15.5 44.83 63.50 74.67 85.00 
m3 4.00 20.583 58.92 75.00 81.42 85.00 
m4 3.50 15.75 40.5 63.92 76.50 85.00 
m5 5.42 28.083 81.92 85.00 85.00 85.00 
m6 4.25 23.917 66.83 76.17 85.00 85.00 
m7 4.33 32.50 74.25 85.00 85.00 85.00 
Czapek – agar 
m1 2.08 11.50 27.25 50.33 67.42 77.67 
m2 3.58 11.08 30.08 59.08 69.83 72.67 
m3 4.42 14.83 30.92 54.17 65.42 74.17 
m4 4.00 14.42 30.83 57.33 65.83 72.92 
m5 5.25 22.08 41.75 66.00 77.17 79.92 
m6 5.08 16.83 45.5 60.33 70.83 76.08 
m7 3.75 19.75 40.67 58.50 73.92 79.67 
MA 
m1 4.08 24.17 50.25 67.08 75.5 85.00 
m2 6.67 29.00 67.58 82.42 85.0 85.00 
m3 4.58 29.08 62.00 80.83 84.17 85.00 
m4 2.92 16.42 43.58 59.00 72.25 78.00 
m5 5.75 26.33 62.67 74.75 80.58 82.83 
m6 5.00 25.25 54.83 68.58 76.25 81.42 
m7 4.75 30.67 56.83 73.67 85.00 85.00 





Concerning the growth of the colonies on the 
Czapek medium we can assert that the fungus had a 
slow development and no colony reached 85 mm in 
diameter on the sixth day, compared to the colonies 
on PDA and MA.  
It can be seen that on the Czapek – agar 
medium, the higher value was obtained on the sixth 
day by the isolate m5 (79.92 mm). All the colonies 
reached the maximum development only on the 
seventh day. 
 
Table 2. The percent of sporulation of the Botrytis cinerea Pers. colonies 































m1 - - 67.08 100.00 3.75 - - 85.42 100.00 100.00 - - 71.25 87.50 63.33 
m2 - - 1.25 20.83 - - - 17.50 86.25 87.50 - - 20.00 100.00 100.00 
m3 - - 100.00 100.00 100.00 - - 49.17 100.00 87.50 - 15.00 71.67 100.00 100.00 
m4 - - 38.33 67.92 62.08 - - 1.67 8.33 42.50 - 24.58 50.00 69.17 88.75 
m5 - 7.50 44.58 100.00 100.00 - 10.42 90.83 100.00 100.00 - 10.63 33.75 66.67 89.58 
m6 - - 8.75 26.25 48.33 - - 4.17 92.92 66.25 - - 25.83 80.83 38.33 
m7 - - 66.67 70.00 100.00 - - 90.83 100.00 100.00 - - 19.17 67.08 55.00 
 
 
As can be seen in the table 2, isolate m5 was 
the formed spores from the sixth day, on all the 
culture media, recording a sporulation percent of 7.5 
%, 10.42 % respectively 10.63 %. 
On MA medium, in the sixth day, even the 
isolates m3 and m4 were sporulated, the percents 
being 15% respectively 24.58%. In the twelfth day, 
all the isolates sporulated, on all three media but on 
Czapek-agar medium was recorded the highest 
number of isolates with a maximum percent of 
sporulation (m1, m3, m5, m7). 
Compared to the situation recorded on the 
twelfth day , after 30 days the number of isolates  
 
 
that had recorded the maximum percent (100%) was 
three on PDA (m3, m5, m7) and Czapek – agar (m1, 
m5, m7) and two on MA (m2, m3). There were 
situations when the percent increased and this was 
the case of the isolates m6 and m7 on PDA, m4 on 
Czapek – agar and isolates m4 and m5 on MA 
medium. The isolate m2 showed no sporulation 30 
days after the inoculation. In figure 1 we can see 
different growth patterns on the three media used. 
The colonies of the isolates were warty, fluffy and 
appressed, white, dirty white, grayish white to light 
gray or dark grey but also there were isolates that 






Figure 1. The growth patterns of the Botrytis cinerea Pers. on PDA (A – warty, B – fluffy, C - radial) 
 
In figure 2 it can be seen that the mycelium was 
branched, septate, hyaline to brown. Conidiophores 
were observed arising directly from the mycelium or 
from the germinated sclerotia. They were more or less 
straight, septate, monopodial branched towards the 
apex. The conidia were solitary, hyaline or pale 
brown but in mass they seemed gray becoming 
darker with age.  
The forms of the conidia observed in the 
microscopic fields were ellipsoidal and globose and 
they were smooth, often with a slightly protuberant 
hilum and unicellular (fig.3).  
 















Figure 3. The microscopic view of the Botrytis cinerea Pers. conidia 




The conidia usually produced on the surface 
of the medium, varied in abundance. In some 
isolates, they were produced all over the plates and 
in others in patches. Sometimes the sporulation 
began from the center of the colony and sometimes 
from the marginal part. There were also cases were 
the conidia were formed in concentric rings on the 
margins of the plate. 
The length of the conidia, isolated from the 
mycelium in vivo (developed on the plants) took 
values between 14.2 µm (m6 isolate) and 11.90 µm 
in m3 isolate.  
The width (table 3) had the lowest values in 
the case of isolate m5 conidia (8.10 µm) and the 
highest in the case of m6 isolate (12.50 µm). 
 
 
Table 3. The length/width average of the Botrytis cinerea Pers. conidia (µm) 
Conidia dimensions 
From plants PDA Czapek - agar MA Infected plant Isolate 
Lenght Width Lenght Width Lenght Width Lenght Width 
m1 12.30 10.20 13.39 11.20 15.10 11.31 13.11 10.09 
m2 12.40 8.80 13.94 9.71 12.91 10.65 12.62 10.12 
m3 11.90 8.90 12.96 10.49 12.45 11.25 13.25 10.87 
m4 12.80 9.60 16.35 10.61 12.75 10.5 12.28 10.75 
m5 13.00 8.10 12.47 9.31 11.88 10.88 13.40 11.46 
m6 14.20 12.5 12.86 10.32 12.56 10.36 12.44 10.63 
Geranium 




The length of the conidia isolated from the 
geranium varieties and grown on PDA medium 
recorded the biggest value in the case of isolate m4, 
the average being 16.35 µm and the lowest value on 
isolate m5 were the average was 12.47 µm.  
The width (table 3) recorded also the lowest 
value in isolate m5 but the highest average 
dimension was obtained in the case of the m7 isolate 
(11.33 µm). On Czapek – agar medium, the length 
had values between 11.88 µm (m5) and 15.10 µm (m1) 
and the width between 10.36 µm (m6) and 11.31 µm 
(m1). The geranium isolates, on MA medium, 
formed spores with dimensions ranging between 
11.11 µm (m7) – 13.40 µm (m5) x 10.04 µm (m7) – 
11.46 µm (m5). 
All the isolates of the specie form sclerotia 
but differences in size and shape can be observed 
as well as differences in number and distribution, 
according to every isolate and cultural 
conditions. 
 As we can observe, in table 4, in the 
twelfth day three isolates grown on PDA medium 
formed sclerotia and only one isolate on MA, 
while at this time on Czapek – agar medium no 
sclerotia was found.  
The distribution patterns of the sclerotia 
formed on the Petri plates were: on concentric 
rings, along the edges of the Petri dish or 
scattered irregularly (fig. 4) and they were firmly 




Table 4. The number and the distribution of the sclerotia formed on PDA and MA media 
PDA MA 
Day 9 Day 12 Day 12 Isolate 
No. Distribution No. Distribution No. Distribution 
m1 - - - - - - 
m2 - - - - - - 
m3 - - - - - - 
m4 - - 9 irregular - - 
m5 - - - - 32 irregular 
m6 26 
on the edge of 
Petri plate 30 irregular - - 









Table 5. The number and the distribution of the sclerotia formed after 30 days 
PDA Czapek - agar MA Isolate No. Distribution No. Distribution No. Distribution 
m1 - - - - - - 
m2 - - 12 on the edge of Petri plate - - 
m3 - - - - - - 
m4 - - - - - - 
m5 45.66 irregular 8 irregular 68.33 irregular 
m6 62.66 irregular 91 on the edge of Petri plate 72.66 irregular 




There were observed variations in color, 
shape and size of the sclerotia; the resistant bodies 
were black, light brown or white at first, becoming 




   
 
Figure 4. The distribution patterns of the sclerotia 30 days after the inoculation  




After 30 days, the number of isolates that 
formed sclerotia increased to three isolates on PDA, 
four on Czapek- agar and twoo on MA medium and 
the distribution patterns of the sclerotia formed on 
the Petri plates were on concentric rings, along the 
edges of the Petri dish or scattered irregularly. 
In some isolates sclerotia were abundant, but 
rare or absent in others. The resistant bodies were 
often superficial or deeply imbedded in the agar and 




The majority of the colonies grown on the 
PDA and MA media reached the maximum 
development in the sixth day. 
On the Czapek medium the fungus had a 
slower development. 
In the twelfth day, all the isolates sporulated 
on all three media but on Czapek-agar medium was 
recorded the highest number of isolates with a 
maximum percent of sporulation. 
The appearance and the color of the colonies 
showed differences on the three media developed 
different growth patterns. The colonies were fluffy, 
radial or in concentric rings, warty with different 
colors ranging from white, dirty white, grayish 
white or hyaline at first, becoming light gray, dark 
gray. 
The conidia observed were ellipsoidal or 
sometimes globose, smooth, often with a slightly 
protuberant hilum and unicellular. 
The distribution models of the sclerotia 
formed on the Petri plates were: on concentric rings, 
along the edges of the Petri dish or scattered 
irregularly. 
After 30 days, the number of isolates that 
formed sclerotia increased on all the culture media 
but the distribution patterns were the same as in the 
twelfth day. 
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